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DETAILED ACTION 

1 . This is with regards to Application No. 10/796,430 filed 09 March 2004. Claims 1 
0 25 are pending in this Application. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. Claimsl - 4 and 1 1 - 14 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Mau (U.S. Patent No. 6,532,570 B1). 

4. Referring to claim 1 , Mau discloses a method to optimize a signal routing 
(interconnections) in an IC (see col. 2, line 65 - col. 3, line 7; col. 3, line 65 - col. 4, line 
23) comprising: 

(a) providing a signal routing in an IC layout wherein the signal routing 
(interconnections) comprises a configuration of metal lines in a stack of metal 
levels and wherein each metal level is separated from an underlying substrate by 
dielectric material (see col. 1 , II. 22 - 25; col. 3, line 65 - col. 4, line 1 1 ); 

(b) thereafter calculating a Joule heating estimate (it is well known that Joule 
heating is proportional to current density) for the signal routing (see col. 4, II. 12 - 
22); 
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(c) thereafter comparing the Joule heating estimate to a standard value (i.e., 
meet a reliability criteria or goal) - see col. 4, II. 12 - 36 and Figs. 7A - D; 

(d) thereafter updating signal routing if the Joule heating estimate exceeds 
standard value wherein the updating comprises generating a new configuration 
of metal lines in the metal levels, and wherein the new configuration reduces the 
Joule heating (see again Figs. 7A- D; col. 8, line 48 - col. 10, line 15); and 

(e) thereafter repeating the steps of calculating, comparing and updating if the 
Joule heating estimate still exceeds the standard value (see Figs. 7A - D; col. 8, 
line 48 -col. 10, line 15). 

Thus, Mau clearly teaches all the claimed limitations. 

5. As to claim 2, see col. 2, II. 1 - 10, which cites how copper can also be used in 
the IC interconnections. 

6. Pursuant to claim 3, see col. 3, line 65 - 23, which teach the element of the 
"layout phase of the design". It is well known in the art of complex IC design that signal 
routing in a circuit layout is always performed by an automated routing system. 

7. As per claim 4, see col. 8, II. 15 - 23, which shows how the Joule heating is 
based on current density in a metal line and thermal conductivity (i.e., thermal 
resistance) of between the metal line and the substrate (i.e., dielectric material), as 
claimed. 

8. Regarding claim 1 1 , Mau teaches a method to design an IC device (see Abstract; 
col. 1, II. 17-20) comprising: 
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(a) generating an IC layout wherein the signal routing (interconnections) 
comprises a configuration of metal lines in a stack of metal levels and wherein 
each metal level is separated from an underlying substrate by dielectric material 
(see col. 1 , II. 22 - 25; col. 3, line 65 - col. 4, line 1 1 ); 

(b) thereafter calculating a Joule heating estimate (it is well known that Joule 
heating is proportional to current density) for the signal routing (see col. 4, II. 12 - 
22); 

(c) thereafter comparing the Joule heating estimate to a standard value (i.e., 
meet a reliability criteria or goal) - see col. 4, II. 12 - 36 and Figs. 7A - D; 

(d) thereafter updating signal routing if the Joule heating estimate exceeds 
standard value wherein the updating comprises generating a new configuration 
of metal lines in the metal levels, and wherein the new configuration reduces the 
Joule heating (see again Figs. 7A - D; col. 8, line 48 - col. 10, line 15); and 

(e) thereafter repeating the steps of calculating, comparing and updating if the 
Joule heating estimate still exceeds the standard value (see Figs. 7A - D; col. 8, 
line 48 -col. 10, line 15). 

Thus, Mau clearly discloses all the limitations as claimed. 

9. Claims 12-14 contain the same limitations found in claims 2-4, respectively, 
and thus the same rejections also apply. 

Claim Rejections - 35 USC § 103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 1 . Claims 5 and 1 5 rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Mau in view of Yokogawa (U.S. Patent No. 6,816,995 B2). 

Mau teaches a method to design an IC device, and a method to optimize a signal 
routing in an IC, by calculating Joule heating estimates for the interconnections 
and updating/repairing signal routing that do not meet certain criteria. Mau also 
teaches the use of copper for routing. 

However, Mau is silent on forming the metal lines using a damascene process. 

Yokogawa teaches a method of designing interconnects that include copper 
interconnects that use the damascene process to form the copper interconnects. 

Since, as stated by Yokogawa (col. 1, II. 22 - 33), the damascene technology is 
widely used when copper is the interconnect metal because it is difficult to etch 
thin films of copper that have been formed, it would therefore be obvious to a 
person of ordinary skill in the art at the time of the invention to combine the 
teachings of Mau and Yokogawa to obtain the same claimed invention. 

12. Claims 9, 19, 21 and 22 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Mau in view of U.S. Patent No. 6,604,228 B1 to Patel et al. 
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Referring to claim 21 , Mau teaches a method to design an IC device, and a 
method to optimize a signal routing in an IC, by calculating Joule heating 
estimates for the interconnections and updating/repairing signal routing that do 
not meet certain criteria. 

But Mau does not disclose include using a heat sink coupled to a first set of 
metal lines. 

Patel et al. however disclose a technique of fabricating an IC that may be used in 
different operating modes depending on a selected option (see Abstract) that 
includes a heat sink coupled to a first metallization layer in order to dissipate heat 
to improve circuit reliability (see Figs. 14 and 15; col. 22, II. 17-27). 

Since, as stated by Patel et al. (col. 22, II. 17 - 28), using a heat sink draws heat 
away from hot spots in the IC and thus improve circuit reliabilty, it would therefore 
be obvious to a person of ordinary skill in the art at the time the invention was 
made to combine the teachings of Mau and Patel et al., to achieve the same 
claimed invention. 

13. As per claims 9, 19 and 22, see Fig. 15; col. 22, II. 25 - 28, which teach the 
claimed limitation of using metal fingers (i.e., a large thermal mass) to create the heat 
sink. 
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Allowable Subject Matter 

14. Claims 6 - 8, 10, 16 - 18, 20 and 23 - 25 are objected to as being dependent 
upon a rejected base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims. 

1 5. The following is a statement of reasons for the indication of allowable subject 
matter: these claims contain certain limitations pertaining to dielectric material volume, 
as well as diffusion regions and doping of the substrate that are not disclosed in the 
prior art of record. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Magid Y. Dimyan whose telephone number is (571) 272- 
1889. The examiner can normally be reached on Monday - Friday 8:00 AM - 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jack Chiang can be reached on (571 ) 272-7483. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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